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It is under these circumstaDces that addition of more 
oil causes the ore to cement together and sink. The 

reason for this will perhaps be seen more easily if we 
consider the analogy of sand and water. When enough 

water is mixed with sand, we get a quicksand over 

which it is unsafe to walk. With only a little water 
we get a plastic mass over which it is a pleasure to 

walk and out of which children can make forts, pies, 

etc. When the sand dries out more, air gets in between 

the grains, and the walking becomes hard, though the 

sand is by no means dry from a chemical point of view. 
'When the amount of oil round the ore particles is suffi

ciently sma11, the air gets in and makes a froth possible. 
With more oil we get a plastic mass; with still more 
we get the bulk oil process. 

Anderson 21 classifies flotation oils as "frothing" and 
"co11ecting" oils." There is at tim es some difficulty in 

grllHping the distinction between frothers and co11ectors 
as such, for one oil in itself may, and often does, pos

sess both frothing and co11ecting properties. The action 
of a frothing oil is such as to produce froth in greater 
or less amount, dependent on the frothing power of the 

oi!. A co11ecting oil has a co11ecting power for sul
llhides in preponderance over its frothing action, being 
therefore, so to speak, a poor frother; a co11ecting oil 
may have simply a co11ecting action and little or no 
frothing aetion. As stated in the foregoing, some oils 

combine both the properties of frothing and co11ecting 
in variable degrees 'of each. 

"'l'he most successful frothing oils include the pine 
oils, cresylic acid and turpentines and other pyroligne

ous products .fr{)m the distillation of wood-notably 

methyl alcohol.23 The coal tar phenols and their near 
derivatives, and almost a11 of the so-ca11ed essential oil:; 

are good frothers. The essential oil of eucalyptus finds 

favor, particularly in Australian practice, on account 
of relatively low cost and. immediate supply. Castor 

oil, to which reference has already been made, when 

mixed 1:4 with kerosene has found application. The 
more volatile products ·of petroleum, including kerosene 
and gasoline [?] have been successful frothing oils." 

"So-ca11ed mineral oils and tar oils do not generally 

form a good flotation froth, but have a marked selective 
action on the sulphide minerals. Among the mineral 

oils are' included the fo11owing: asphaltum base, crude 
petroleum, refined oil, gasoline, burning oil, creosol, and 

coal-tar creosotes." 
"It is found that thick oils tend to form viscous, co

herent flotation concentrates, while thin oils form less 
<,oherent masses. The action of coal tar in stiffening a 

weak, ephemeral froth is indicative of the former. In 
general the essential oils give a coherent froth and sat

isfactory extraction; oils like oleic acid or candle
maker's red oil, petroleum, and lubricating and engine 

oils have a strong tendency to produce heavy, thick 
granules which will not float. Oleic acid has a well

marked power to float silicates." 
If a pure liquid does not form a froth with air, it 

follows that no oils can be frothing oils except in so 

far as they contain suitable colloidal material sus
pended in them. In some cases the colloidal material 

is rosin; in other cases it is for the organic chemist to 
decide just what the special substance iso Since the 

good effect of the frothing oils is due to the colloidal 
substance, it is a question of cost whether it is more 
advantageous to mix a frothing oil with a collecting oil 
or to add the constituent which makes the former a 

frothing oil. 

Since we are dealing with selective adsorption, we 

should expect to find that some oils would be better 
than others for certain purposes. 

Anderson 2. states that "oils derived from the de

structive distillation of wood, such as wood creosotes, 
pyroligneous acid, and the like, are found to give the 
best recovery on galena and zinciferous material; coal

tar products are better adapted to the successful flota
tion of copper-bearing minerals." There are no inde

pendent data from which this result could have been 

predicted. 
Since flotation is due to selective adsorption, any 

thing which will change the latter will change the de

gree and nature of flotation as far as the oil-water 
flotation is coIicerned. Adding a third liquid which is 
miscible with the other two, will tend to make the 
oil and water layers more nearly alike in composition 

and therefore in properties. This gives us a possi
bility of varying the selective adsorption within certain 

limits and its possibilities should be determined. eYer: 

though there may be no economic advantages. Now 
that we are a little more clear as to the cause of 
frothing, it becomes possible to study new frothing 
agents more successfully, and it is possible that some 

n Met. and Ohem. Eng. 14, 136 (1916). 
22 Van Arsdale calls them "foamers " and "oilers." 
21 This must be an error. W. D. B. 
24 Met. and Ohem. Eng. 14, 136 (1916). 

of these might have distinct collecting powers of their 
own. In some experiments recently made at Cornell 

by Mr. Briggs, it has been found that addition of salt 
made it easier to shake out colloidal ferric oxide with 
benzene. The reason for this seems to be that the salt 

makes the colloidal solution less stable. Any substance 
which prevents peptization in the water phase or pro

motes it in the oil phase will tend to increase the 
flotation. I do not yet know to what extent this is 

applicable to ore flotation; but Anderson 25 reports that 
experiments performed on a 60-mesh product from the 
Joplin district containing a pyrite and galena in Il 

calcareous gangue showed: that potassium bichromate 

will deaden galena and permit the flotation of the 
pyrite; that sodium, potassium, and ferric sulphates 
promoted the production of clear concentrates; and that 
ferrous sulphate and cupric sulphate were very harmful 

to the successful flotation of this particular product, 
flotation being practically impossible in their presence. 

Anderson, of course, ventures no opinion as to why 
these salts act in this way; but it ought not to be 

difficult to work out an hypothesis if some data were 
fOl'thcQming. The inadequacy of the present data is 
made clear by the statement of R. ·H. Richards that in 
the case of a certain Tennessee zinc ore the addition of 
a small amount of copper sulphate was necessary in 

order to bring about successful flotation. We have not 
yet made any experiments on the factors affecting the 

air flotation when the oil is reduced to a minimum, 
so I will not discuss that point at all. 

There seems to be no reason to suppose that ore flota

tion has yet gone beyond the first stages of its develop
ment, and certainly a clear knowledge of the general 

theory should help in promoting the development. 

How Heavy Firing Affeets Animals 
SOME curious and interesting observations upon the 

psychological effect produced on animals by the de
tonations of big guns have been recently made by a 
German veterinary surgeon named Reuter and are 

published in Umschau (Frankfort). The animals con
sidered are the horses and dogs used for military pur

poses and the game in the area of warfare. It was no

ticed soon after the beginning of the war that the 
latter began to mi grate into Luxemburg, Switzerland, 
and the portions of France and Belgium not the seat 
of· hostilities. 'l'he first to flee was the "black game" 
(a term which includes the wild boar, the badger, and 

the bear), whose senses are specially acute. Then the 
roebuck and the red deer followed; but, strange to 
say, the hare, whose timidity is proverbial, continued 
to occupy its usual territory. The larger birds like

wise, such as the grouse, the pheasant, the sea-eagle, 
and the wild duck, were driven away by the heavy 

firing. Strange to say, the wolf, which is famous in 
German folk-lore as follower on the heels of Mars, and 
which was expected to regain lost ground in the pres

ent war, has shown itself very gun-shy. Another cur

ious fact noted by Mr. Reuter is that the song-birds, 
such as the lark, the thrush, and the finch, have not 

been driven away by the thunder of the cannon, and 
continue to hold their nests and sing their songs in 
their accustomed haunts. Other birds which remain 
unfrightened are various kinds of owls, falcons, spar

row-hawks, crows, etc. 

Another interesting observation is that animals vary 
in sensitiveness of temperament just as do individuals 
and races. For example: 

"The Canidre (dogs, wOlves, jacals, and foxes), with 

their highly developed nervous systems, possess a high 
degree of sensitiveness. Only the intelligent and long
trained house-dog shows itself more resistant to the 

shock of detonations. In the same way, among horses 
the thoroughbred and the half-bred are more sensitive 
than the cold-blooded. Animals which are by nature 

easily excited, and also those in whom there are already 

signs of some malady of the nervous system (as neuras
thenia or hyperresthesia) are less resistant. The Ger

man war-horses, though assembled from the most vari
ous sources and for the most part untrained, have 

shown themselves capable of becoming more quickly 

inured to the noises of battle than are, for example, 
the celebrated Russian horses. 

"The psychological effect of heavy firing, occasioned 
by the suddenness, the fright, the strength of air-pres

sure, and the detonation, may be furthered by a sort 
of predisposition or preformation without actual disease 

in the organism of the animal. Then, too, the power 

of resistance may be weakened by over-exertion, long
continued marches, unaccustomed food, hunger, improp

er handling, and possibly by the vision of the explosion 

itself . . . with its stones and bits of she11 hurtling 
through the air, causing even the animal soul to be 
oppressed with horror." 

25 Met and Ohem. Eng. 14, 137 (1916). 
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Mr. Reuter makes the point that even when animals 
have been hardened by custom to be resistant, this 

resistance may be slowly worn down by too long a stay 
amid such scenes of nerve-weakening shock; so that 
the strongest will-power and the most resistant organ

ism will break down in the end. For this reason re
cuperation stations, or "convalescent hornes," have been 

established in the garrisons for used-up war-horses 

and Red Cross dogs; in Jena, for example, one such 
has been prepared by the "League of Humanitarians" 

to give such nerve-worn animals a chance to recover 
strength and serviceableness.- Translated trom The 
English M echanic. 
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